Predictive value of cell cycle biomarkers in nonmuscle invasive bladder transitional cell carcinoma.
We determined whether the combined expression of p53, p21, p27 and pRB is associated with outcomes of patients with nonmuscle invasive bladder transitional cell carcinoma. Immunohistochemical staining for p53, p21, p27 and pRB was performed on archival bladder specimens from 9 normal controls and 74 patients who underwent transurethral bladder tumor resection for Ta, Tis and/or T1 transitional cell carcinoma. Normal urothelium had wild type status of p53, pRB, p21 and p27. p53 expression was altered in 34% of patients with transitional cell carcinoma, pRB in 39%, p21 in 35% and p27 in 47%. When analyzed separately, p53, pRB and p21 were each independently associated with tumor progression. Combination of biomarkers stratified patients into statistically significantly different risk groups for disease recurrence and progression. When tumor stage and grade were modeled with all 4 biomarkers, p53 and p27 were the sole independent predictors of disease recurrence and progression. After controlling for the effects of tumor grade and stage, the incremental number of altered biomarkers was associated with an increased risk of bladder cancer recurrence (p for trend = 0.011) and progression (p for trend = 0.005). The risk ratio for disease recurrence and progression increased incrementally with the number of biomarkers altered. Combinations of p53, pRB, p21 and p27 had cooperative/synergistic effects stratifying patients into different risk groups. Higher total numbers of altered biomarkers were independently associated with an increased risk of disease progression and death. Prospective trials are necessary to usher bladder cancer management into the age of molecular biomarkers.